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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a method for 
designing a semiconductor integrated circuit device for 
selecting IP flexibly while securing the function of a 
system surely. 

SOLUTION: After performing function design and IP 
function design, the architecture design of the system 
is performed. After mapping for assigning respective 
functions (function blocks) to the component of 
architecture, performance analysis is performed. Next 
HW design, SW design, HW/SW cooperative verification, 
real chip verification are performed. By performing 
hierarchical development of an IP function at a function 
block level in the IP function design in particular, 
HW/SW division by each function block becomes 
possible and the system is optimized. Furthermore, 
dynamic analysts with switching of HW/SW by each 
function block becomes possible. 



STl 







7 * P LJb l7> l 






COPYRIGHT: (C)2002,JPO 



i 



THIS PAGE BLANK (USFTO) 



(19)B*a#HF/f (IP) 



(12) & 



(A) (ll)»fttaH&H#*§ 

4#B?§2002- 157291 
(P2002- 157291 A) 
(43)&§l B ¥«14<P 5 B31 H (2002. 5. 31) 



(51) IntCL' 
G0 6F 17/50 



»B>JE*f 
6 54 



6 5 2 
6 5 8 



F I 

G 0 6 F 17/50 



T-V3-r(#*) 

654M 5B046 

654G 5F038 

654K 5F064 
6 52C 
6 58T 

*T »*S(Dftl8 OL (£ 24 K) «f*HK8< 



(21)ffiR#^ 


45H2000 -349938( P2000 -349938) 


(71)tHKA 


000005821 








(22)tn«B 


¥*12¥H^ 16B (2000. 11. 16) 




^EJffR»Tfl-^P»tl006*tfl 






(72)5MB# 










^Kffns*^nKioo6»«! «t«« 














(74)ft3A 


100077931 








#8± B&ffl 3t (*7£) 











(54) ¥*WMi«iEl»£B«>g*?ttf*fc 



(57) imm] 

5 0 Wt. HWRtti. sw«ttt. HW/swteia^ 




ST1 



ST2 



ST3 



ST4 



EZ TE 



Ub 



ST6 




ST7 



mm 



1 < f 



siMi- 



sr 



ST9 



■fc«tl«Srj|llfci-fc»0«1l«N»jfi*«SB-*-*^y 5/ 7 
(b) t. 

(c) fr*tr¥**£ftHKttK«>mH' 
IB** 2 J nn 1 Gtt»3WHHMIBgC0!>K 

±B*mfirtK. a^tiro*^*^-*^-* 

lcM9*TSJ:9lc£«H-s.x? s ,?' (e) ££$e>(c 

3 ] imi 2 i2«feo^#:*ai5isssgros 

±S5^xy7° ( c ) cDft, ±Bi P(Df®m%Wiife7av> 
JilB^ 7~ ~y~7 ( e ) ftt. JilBSBI!$*bfc4HB|6^n 5/ 

SIKMtS^fy^ (a) t. 

(b) t. 

^KMteS:*i- 5 I P SrS« LtS >J it} LT\ ±f&f&fg 30 
SI«it c f I K>#^fg ( !;g§^x.'5^r (c) 
±E I P &WQ£?u y ? u-<Mc ftTJIJgg f 5 * fy^ 

(d) fc. 

a V 9 <n%Wkn^r— f^<— * £>T — 3r=r 9 -y ^ 

(e) b Sr-gtf *IW|E*«BBKK0Ktt:fr% 
IB** 5 1 ft*« 4 eBro^tt«a|S|fg£gro K 

ilE^T 1 ^^ (e) t?tt. mtgyos'^(OHW(7)§5^ 

[B#5 6 ] iff*84 G*ro^tt«R|s!8Sg<0K 
±!E*:ry7° (e) <7)&, f'Jt)Srb^ft;±IBeSf6S|« 

&'¥<?><&tit&zft3 yixnuvj^TA-t sv^f/wt^© 

7 (f) Sr^6.«c^tfrtSr#Slfi:i-5*3t{*:*Sls]fiS 
Bgl&Ktf-JSrifc. 50 



(2) #BB 2002-15 7« 91 

2 

IB** 7] fl^leettro^BfMIBlalBBgoK 
.Lie^-^-^Ktt. HWff>££fc££tfcHW£Bffi 

-f * ¥3 **8((HJES^gco!S:ff 2r£ 0 
IB#J 8 ] 7 EttO^ai fr*SS0KSIgroS 

-blH^^y (f) t?ia. ^MlcfiotlSt**!^ 

•r « ¥Bfl*BBB&Bff>Kti-*& 

[B**9] it^sismw^af^ftgjIsIfiSSIgtoS 

±lE-*xy:/ (f) T-tt. *>-5«IIB^ny^tHW|CfJ 
0 atfc 1 1 coc PUO^iSrSpdSfcSTIifiMJ: 9 

fc £#^£^S^fc£S0SSgg<DKtf*£„ 

i»**io] mim 5-9^5 tv^fw> 1 o{cie 

« W¥3|«:«fl}|HlllSSIgtDKff Affile fcV » T . 
!0 ilB^^^y (e) -ett. ^^yomgm^^^Lfc 

(a) t. 
(b) 

) ±IE^xyy (b) -m. r-v^-^^h^c^rox 

1 2 ] n&x 1 1 i3«6w^af &m&®&$im 
±ia^ ? 7 7" (b) T-a, ±&^7'yyi;*fA.i! 1 

5 #^#*a(HlS5Kg(OSff ^fe 0 

x^^+^/wt uriatg^gici&iffi-t-s^xyy 

(a) t. 

(b) t. 

(c) i. 
St5^f-yr (d) t. 



3 

( e ) t **tr*iW^1»IIK*«»«W:&fe 

[it** i 4 ] »** 1 3 ettco^sM&fcttiBiBKa 

±IS^x-y^ (a) JbBfll*©^ h<T> 

iE^fy^ (b) r-tt, iffin^^-^V HWC 1/ 

[ft** 1 5 ] lt*9 1 4 fEmro¥»#*fclElB&S!S 
±IH^xy^ (e) T'tt. ilBA^fflXttai^ffiijrox* 

[3t**l6] it**l 3~l 5<o5 fcwfitjiMo 

±&x?-y7 (a) -ca:. iiisa&ro^vtf-*^ hro 

IXt^fv/ (b) -ett. iBa^-^^hWc/* 
y J: 5 JbfET-*x 9 + -V Sr*S6 U 

±iE^xy^ (e) -eet. jiB>.*flyxttu*«»y^ 

[It** 17] fe5#IBSr*1- 5«»<0 I P SrE 

tssistc^-rs^x-yy (a) fc. 
(b> t. 

MiSefclBSr^-ra I PSrSfRLTSHJffiLT. _h12*S1E 
SMdJfi+o^frUffifcllSlftjtS^y^ (c) 

(d) t. 

fVW"* 3 *V MdfiJU iT5^f ?y (e) 

f/U+Ori HF^OigSSt LTiaiH-£$8fl:/ 

oy^F^-^/^ff^-tS^xyy (f) i: 

[ft** 18] *>5«IBS:*i-*«*» I P SrlB 

te^eicftM-r^^ry^ (a) t. 
(b) fc. 

sitti«fe*i-5 1 p lt*o aj b-c. ±tmm 

it«i£+w£&tgiB#&*.**7 L -;/:/ (c) fc. 



(3) 2002-157291 

4 

^i-S^^yT' (f) £. 
b**ry-f (g) t***. 
10 g£ h ^A* t Aft UT ±ta«1B»«jSoili««* Srtt 

[»«<&#»*««] 

[0 00 1] 
[0 0 0 2] 

[«£#£>&#?] jfi^. «^cc75L s I £#i§rog*£±tc:j£ 

20 jSlfc^TALSItV^ii^^Tti^ > 

^fALS I toWftcttt L-Ct>#S<o*Sg#ft£*uT 
#(C -^fAL S I OfiJ^a. DRAMftifW 

[0 0 0 3] 

[%w*s»ftLi5 t •*■*««] fcrs-e. ±E^*ro 

Wf AL S I (C*JV>T»4. -^f ALS I 
30 BSMc. IP, 3TfcPWi*b4KtHII*«r*]ffii-*r. tA5 
#v>„ -t<75t§r, ^-^riiOS'JfCSff^ixfctroftco 
■e. & bfc t # icii^-f b t> n»ftttf^*s« 
^.ttftv^r t*5*>^. &&(D=>TX\* I P«. 

[0 0 0 4] #3&93<7>Bfttt. I PO«l6(7)ia— IftSrH 
9oo I PK>jgSiSr^ttlcffft5fc»ro#SS:S|-f 
t ic J: 5 . SjSfk^Sft^aW^ffllHlBS^arogftH-* 
40 fcrog«S:E5^tlcfc5 0 

[0 0 0 5] 

[miii&if^-t-Sfcfero^S] *%^<o^iro^»^ 

p£, &&<nmifei£^^xw.mmmc&mirzx7->yzr 
5^f^ (b). t. ±istateii«A»bJiiB«iE»«a 

ifi+ro^Mit^iS^fyy (c) iSrtA,-?^ 

50 5o 



5 

[0006] z<K>*mc£>). mmtK^icxm+zn 
i p§ril*?i-sr ktfxzznx. i psrfu.-ct^tt? 

jo oo 7j ±fE#astertic. 

sw^/wt mxz x b ic#mi-zx7-?zf 

(e) k*Z<blZ%tlZblc£r). %mh£ti±*m# 

[0008] ±12*7^7' (c) «D&. _hfS I PcOfgl 
*mt£7vy?l"<McmMirZXTyy (d) 
K**. IS^r^ ( e ) t?«:. ±fESS!£;fc,fc#|& 

[ooo9] *i&ip§cDB 2 co^ai*aig^afiiEssisro 

ticS«ftt5^fy/ (a) 4. hZ&m&mc-ftclb 2i 

w«n»»ig^^i-5^x^y (b) t, ±mmm 
w-rsiPSrs^Lrfc^mLT. ±saiig?i«ig+(7) 

&W.mkW£&*.ZXT-y7 ( c ) 4. ±iEIP£«|fB 
yay^^/MCIitiiSgfi-S^xy^ (d) 4. ±E- 

+ »HW*f* 4 S W^/p 4 ic#J r> yg r * X 5 Kdff 
i'S^^yT' (e) 4£$A,-ei*5„ 
[0 0 1 0] CC0J;5IC, IPfcflMSHLTfr&HW 30 
^■^4 SW^r^ 4 (c^fij-f 5 - 4 (cj: t> . i P ft£ 

IPSlC-rytV^tSi^t 
[0 0 11] ±1E^^5'7' (e) T-tt. «6y D? ^o 

£ 4 fc i •? . E»OW-g»£0> SEffc; & Kit-*- 5 r. 4 A? T- 
§-5. 

[0 0 12] ±15^X5/7° (e) (7)^. mV^Xbivtt 
-hfE^f&Sftfjg'pO'S-l&fBT'n 5/ ^ <0HW-=ex/U4 SW 40 

i & S r fc*J t> * *. $ » ttttttfttf *fr& 
?*TyZf (f) SrSfeKStfifclcJ:*. 
f6]±SrH5i4ASr-t5. 

[0 0 13] ilHx-^-^fCtt. HWO«|gft(c^ 
BEHW t ««*«tB?Sr*i-6 SWtf/^M LT*J< 

[ooi4] ±12*^:77° (f) ^KttjcjBo-c 



(4) #IPJ 2002-15 7*2 91 

6 

[0015] ie^f^,(f) r-tt. 

* £HW^7vHC#J»> iT& 4 £<DC P uoftffi***, 
STPgfit J: 0 t>*$ v v4 #1*. u y*r<r>®\*) 

3T£ S WICSJ tj r 4 t>T£ 5. 

[ooi6] ie^x*;/ ( e ) r-tt. /^vnm&mj) 

[0 0 17] *»tra^3«^aH*:SIS««|5i K3 g a(0 

.o ?-+*7 : *tLx%i&mmcmfti-zxTyy u> 

(b) 4£-&*. .biH^rx?" (b) T-14. 3>^K-^ 
> HitU: : fSISw^4=&>'^ra$-g^i-5^^y 

4 *s-t j; 5 ( C j-iet- ^ ^ + ^^ukj^ 

[0018] iro±5fttli«f©/<^^fiitaii tei 

[0 0 19] ±m*Ty? (b) -ett. ±IBX^^y y 
KXy-r-^te^^Srii^i J: 5 fcttft LTV»S £ 

(c^v^Tt7 f -^(OP3?&*gMiSr05c:4*ST*#5 o 
[0020] <0^*3&ra^lftStt*> 

^-^^7 f /W4LriBtt^g(C*&»H-5^7 i :; ,7 e (a) 
4. ±IHIStg^gA»6>T— =¥7 L ^ < f-Y*f f A'Sr=i>jjf— 

»3 5 tt« S-}»fc-f T-^rx ^ f- y Sr 5 ^ x y ^ 

(b) 4. ±&im&mitirit!b<r>mmmffi£z#t£-t- 

^?77 (c) 4. ±IBtiSgit*ig(0A^ffi!)5.0!a^ 
m^y^V^^HfSLi-i,^yf (d) 4, ±Gtt 

J r*to=»#-*lsh\Z.W*)mXZ>Ay-y7 ( e ) 4^ 
[0 0 2 1] tWJfiia »j . F'O^SrHWjc-v 

^4A$r'#5„ 

[0 0 2 2] ±IS^^y^ (a) T-tt. JilH«Srro=> 

(b) -era. ±ib=>>^-4v f,|| {c j/p^-^ 

Sr-&«>5 J: 5 lc±IET-^rx^^^ Sr«l6i-5 1 4 ic J: 

[0 0 2 3] il^fyT" (e) ±ISA*ft<J(0^ 



7 

* h^^SrilET-^^^-r + ro I /FtfMCSi 

[0 0 2 41 ±&*=ry7 (a) -er*. ±IB«*ro=v 

(b) T?tt. ±f2=JV#-*>- FSIO*!) Sr-t-ftSJ: 
5K±12T-*x^-\'£«gSU iB^xy^ (e) 
"CIS. ±IEm>3fi9Wx^ h'Oxfc-hKT-df-x:?^-*' 
^ y (cfi) 9 IS T 5 i 1 1 5, 

[00 2 5] 5 cD^^^g««S[s]BSSSco 

nmffim&zmm-z^T-y? (b) ±iai2te^ 

g*^±fE#fll¥«&+ro#}&tBlcoV>T. =£^&fB£ 
^letg^ifeiS^x^T' (c) _tl2IP£SSf& 

ytjy^w-^/ncpfss^-r^^xy^ (d) t. ±ib 

V^K-^V h(C#]l9Sr5^7 L ^7' (e) t. _tl2*81B 

KUDOSES £ L-CfEaSi-^atg^a y^RJ? 1 — :/ 
/WSr^J*i-5^x5'7 p (f) iSr-SX-CVS, 
[0 0 2 6] r«J:5fc**tB:7ny^ffiX;*^— ;/a<£ 

[00 2 7] *|&9lro|&6 0*${*:{jgg£;«le]B&§£g£> 

Kit#ifc»4. hzmmzm-tzm.gvD i psrststss 

ti;fi«W5^T'// (a) fc, *>5ft«Sr»fci-fe«) 
ro«l6«M«HfiSr#«i-S^f L 2/7 p (b) t, JbfBfBttBft 

I PSrjliRLT&SaiL-C. _b1B«1BiS«i£#<a 
4MW8t«#**.5^^yr (c) i. _t128S1E3*+ro 

#-*yH:|IOSt5^77/ (e) t. _hlB=>># 

^(f) t, ±BI««»«a6o*«l«*±Ea v*- 

tt!6»«rSrfT<c5^xs/y (g) ±12#6<)& 

[0 0 2 8] 8E5fcg& Yy^%L<»1Xt>*){Z.m^Z>Z.b 
X\ brA&ififr&lbtt^&fimrlcis^Xit. 



(5) 4#S! 2002-157291 

8 

[0 0 2 9] 

[&Wto&m<»&1&] -IPOSt^^oS*Si4« 

£- 

]) => s sWtM&& (Super-Sub) ±f£ . *if^ 
-^Srrt/gLfcxyT'I P^«N-5«J5feiS*>5., 
»£\ #fy7"l PP»g(c:tSlt^tv5[2lES (I C) I4¥3> 
10 &gg£>igtr-b I P (Intellectual Property) t LT& 

5 - 1 . #f IP *¥$ttE£$«.hicM y) &t> 
Tktch<nt%z.ZZ. fcaJ-ess. oft). ^aUfcx'W 
"IP On Super-Sub"T'fc5 

[0 030] Hi (a) , (b) , (c) 14. IP 
? 7"IP) Sfc«^*;fc»©ia6»Efcfca":'!> 

PSSiotPJSriPi-^FME. a.tfvy => >Ejfca&fcro»rffiE] 
20 T-fcSo Hi (a) , (b) ic^i-J; 5 >9 3yffi 

*S|»it^iX-C*3 9, . ^-ffi^lCtt, Wztt. Analog- I 
P, Logic - IP, CPU- I P, Flash - I 

P, SRAM- IP, DRAM- IP, I/O-IPfc 
fco&mi PSiify7"l Pi LT^«6;^I1gt*oTV> 
5. Hi (c) icmi-XSlc. >y =>i2^S«l 0 

«u ->y =>>s«i 1 ->y =>^»«i o _t«c*fe«wBt 
30 it e>Hfc^ i iHHUi i3c. in es^i i 3 <D±icmm 

JfeiBdKS:*t5A/T?Kltfeitfc^2EiBU8 14t. ^21B^ 
y K 1 5 t *ffiz.X^Z. '<y K 1 5 , =&I2^ 1 3 , 

h m^-r) &frLxffim<o$mx-5.w£SMittix 

V^5. tU. «-IPI4. '*yb'l 5±.W£*)ttttt>i% 
X. & I P#iBiS§UIl 3, 1 4lci95lv>(cS>SV^«:^ 

40 [0 0 3 1] v-y =>VEi^S«l 0F»9(Offi^Sl 3, 1 

wjc. $*x-<r>*m&mmmiw.o>WMti*&m\*>iz 
[0032] ^ur. ->v =>i/mmw&h<»i-y7i P 

50 tttfhZo loB. T*#5fc - lt^<(0^agS:«ffii-S 



(6) 



9 

P O S t^W ^ frftjftl- 5 - t it t?# 5 co T'*> 5. 

[oo3 3j Lfcis^r. mcmK mm, ®k>&*l, 

9. &te<c§§-f 3#yicD!&&tt£&# Loo, #aco« 
Kfr*T (HW) , V7YV*.T (SW) K# 
ltt#IP.(f'y^ip) lOte^Wiirctasfigifc 

10 0 3 4] KT»*lt»«K*SV^Ttt. IP 

POS^^Aj fc^5) IcaLfcHW/SWttMW 

icov>ria^t-5. tctcL, *mmn. utipo 
ft if ttffl&bm&mft x costfic w as-btii 

[00 35] (§Hi£j£ji) 
- HW/S WMHHKff^rofift- 

[00 3 6] Ufy/STlf, *lfi?-f:/?!J 
Lib) h'Of-Srfflv^riiiBWH-tffJiv*. -* 

7 ^ s TZt. I P8SSBL i b SrJBufc I PMttttti- 
&frft5. rro^x ^7°S T 1 , ST2T-U. ^Wfav* 
'V Xlcmi&£tlZ>£ I Pfc*fc£it<5IHB#«a.tfC 
WSIC«fc!3tBi&$;Ji,3. «*.|f J PEGroil-a-ICfJ. ft 

[003 7] ^x^7°ST3T?. T-*^^* 

^tfOH. i b Srffll^Tv'^xAtOT— *x;?f--vf£if£ 

ffft5, -^xAcor-^^^^+^-x/wL i bicia, 

3T-I2, *^/W£/<*fc£&LT:X;*xA£#co8El!8 
[0038] fcjc. ^f^ST4f. («m^ 

S^yf^Srfrftofclg. ^T^ST5T', tttgL 
i bSrffiV^Tttl6«?^S:ffftV\ -tcott*, ^^fe 
*U-Z*y" VZf ST Z<OT-*7-?"}-^mt, Xl*A?-y 

[003 9] ^T' y 7°S T 6 , S T 7 t, 

ft I P/v- Ki7x7*r/H i b S-Mv^HWggff i, 

Py7 M^T^-fVU. i bfcJifVyfcSWEff 50 



2002-15 7*2 9 1 



10 



10 



20 



30 



40 



/SW16BII^BES:^5. ^-cog, *y-y7s T 9-e. 

[oo4o] -meBW-itf i p«siKtt- 

Ktf £fTft 5^ry/ST2i coi£fflfc&:gcOf*j#£IS 

5 fc » co£E# 7 o - n X'h 5 . 
[0 0 4 1] ^ysTllcfeV^tt, UiTco^Jgjc 
if. «ffiK»*fTft5. «MBL i bKtt. fi. f 
2, f3, f 4ftftO«*tofi8fB (f unc t i on) 
VmtlHtlX^Z, C(0«SEf 1, f 2, f3, I4t 
». «*tfB«4!fflllciai«MPEGKL, JPEG, 
Blu 9 -tooth*i'C0aaET?*)5 o f^h'On'i 
blCtt. tbl, tb2, tb3, t b 4 ft b'COm* CO 

h AJ^^ixr^s, :of^ h^o^t b 

1 . t b 2, t b 3, t b 414. «S|gKff^jajEiv^A» 
£*JBH-£fc»co^;ikft5r-*T*>S 0 H 
3 0^yy^.STl«picS%i-i5lC. Mffif 1, f2. 

^VftLt. x* h-ii^^P, t b 1£I&9£HL. 

k L,xmz.tmmtiit>(r>TZ. Y^f- t b 2 Sr-S-is. 

[0 0 4 2] ifciC. ^x^7 P ST2«C^lt5 I P4SteS 

»tt6iT«>**-effftfah,«. 1 pa^L i bKtt. # 
«*fi. f 2, f 3, f 4rtic. romgmt 

SfcfecovKo^coi P*J#jJfi*lt-cv^5. fi»Ji«. *S 
IB f 1 K# LT f l : - i p 1 ~ f 1 - i p 4 jjsi, m 
IB f 2 (C^f LT f 2 - i p 1 ~ f 2 - i p 3 *} , « 
• f 3lC^LTf 3- i p 1, f 3- i p 2j)S*>^„ ^E- 
it\ *5*Ji^cO^,SSroltT. ^-rvtcOtSU f 
1, f 2, f 3IC^LTfflV^l 0tj^ 
If, «|gf UC^LTttf 1- i p 4^. «||gf 2(i*f 
LTttf 2-iplS:. «Bf3K»Uritf 3-ip 

[0 0 4 3] -Jklc. ^x^ysTlT-^fJilf 6>itfc7 f 
^>to4HWB£ 1., f2, fSK. ^fi- 

i p4, f2-ipl, f 3- i p 2SrSrtt»5. o 
*f. I P«llc0S*?Srff*5. ^coUPtr-tt. ®utffl 
Sftfc* I PttV^iit^xy^S T 1 fc*JttS«|g f 
1. f 2, f SSr^L-TV^-SCO-C 1 , ^7?ys T 1 1?^ 

[0044] ico± 5 IC. «tlBiiZV^K*iB+s** W 

i pstl i b(c*MfiLT*v^r. m&zticmmtti P 

SrS^i-SrtlcJ:!?. I P^ft^.Tt>«ll6coMl-tt*i 



11 

[0 0 4 5] I P*«fc*klC»tt(C«*tt«t6 

I P «Kttonr JBJSN) «r fr«fc 5 • «^.tf. f 1- 
i p 4{CoVNTPg ; lJg§3£-r£<!:. fl-ip4-A 
(«*.tfifi3+>f vae«) «rffftoT4*b f 1 - i p 4 
-B (0U;ttf*?4t> «rfi*V\ *<0«f 1 - i p 4- 
C S:ffft5 tv^5«IE(cfto 

o*tk IPtfc5f l-ip4S:ii 
^n^f l-ip4-A, fl-ip4-B, f 1- 
i p 4-CJcSH1-5O-e*>5 0 H>l«<C, f 2 - i p 

i, f 3- i p 2{co\,^xhPgmmmz?Tteir. 12 

- i p llcov^ltf 2 - i p 1 -Aiv^WIB:^* 

f 3-ip2|COV^«f 3-ip2-A, f 3 

- i p 

■*>f V+^S-Wffif 1, f 2, f 3(Cttt^c ~ 
JMMUSitfcl P<0+*&HW/SW#«1-5(0#*» 

[00 4 6] -r-^x^-vKff- 

r-^fm^f/HiblCtt, CPU, >^!J, A 
SIC (nv^EIig) , BUS, ^^Jy^f 
/w, i /F^-^/wft if co nvtf— *v h (c) lcov*-c 

^> h rtM^SttO^^ztf— J^V h>^7>— *Srt>oT 
v^<0"C\ 3 h/>"7^ — *<OfiS£#x.5o ^ 

CFUKo^TttibflsJSSE*. tty^kyh 
*#*>»K DRAMKoV^Tttftflsffi**, bTyHf* 
*>9, AS I C(cov>Ttt»^JS26», try MB#*> 

BUSicov^-c^/^^D-/^, te^w— 
h (bus) , r-tr hu-i/g i/Jy&tfh*). 

/F^yVwi: LTUARTSrS«Ufct#<cW:AttJ*e 

su-f (bps) , *av3\?yh«. mm&m, 

iotd^. M;LtfB4lc»tJ: ?«c. CPU1 (c 
1) , D R AM 1 (c2) , ASIC1 (c3) , AS 
IC2 (c6) WUART (c 5) &BUS1, BU 

[0 0 4 7] C^t?, rOT— *7^f-*0>#«W:. « 

(BUS1, BUS2) Srilx.. BUS1-B 
US 2WSrffltt-r5^^5 f v^l (c4) 

h fc LTKrrcv*5jft"C*>5. '<*tt3o£)Lb*>o 

^#^^.x<Oj: 5 ft#W#^a«*^«*3Ste 
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/^^y yv^t-x/UcotfUi: LTtt, 16fyh*l<OBU 
S (WiS^l) <Ox~*£8 ITy h-foJgiJ<OBUS 
(Wx.iiBUS 2) [c^^^yyr^h^o 
r— *y^f--rfc**v*-c, i/F^vS:Asicitt 

10 a <&*atffc# -511^1- £ o 

[0 0 4 8] -Tyt'y/- 
gCfc* B5tt, ;*xy7 P ST4, ST5(C*>tt^^y f 

[0 0 4 9] IDgK-^i"^ 5(C ^fy/ST4C^ 
Ttt, -X7 L y^ST20I P«W6KtHcJ:oT»fe*tfc 
^if>f ^+a>»jB*H*^fcrPSr- HWt swfclcfi] 

h^V^tblte. HWtltl/F^tfcSUA 
20 RTlC#J.9STfe*L5 e 7^h^ftb2tt, 
HWtLtDRAMlKHOSt&ilS. 
fP!£*lTV*5 f 1 - i p 4+OSttl7 f n^ f 1 - i p 
4-A (bl 1) liHWt ITAS IC1C, «H^n 
y^f l-ip4-B (bl2) , ^bET^ y ? f 1 - 
ip4-C (b 1 3) ttSWt LTCPUIIC. f 2-. 
i p f 2-ipl-A (b 1 4) tt 

SWtlTCPUKC, f 2-ip2t(0«!l/n^^ 

f 2- i p 2 -a (b i 5) , mis?*?? f 2 - i p 

2 -A (b 1 6) ISi-^THWi Lt AS I C 2iC**V 
30 -PftWOSTfeixao 

[0 0 5 0] ::t\ ZLCO-ry If^^cO^mW:, h 

so?* i/F^ywic^ytr^^Lfcr 

left 9. i/F^-x/^Sbf^i-^r t Sr^JSb^. 

[0 0 5 1] CL(0£5IC 1 I PSrHWi S 

40 wfcict>itT^ytr>'^-e#5±5<c<eofccofi, i 
PlMB«tffc:*5V*-t\ ±&<D£ 5 I P Sr«tS:/o y ^ 

>- — ^ yht^yt'y /S^ #flME# 

^- (al-an) t fc t>Kf¥*S*t« 0 ifc, 
H&uy9 f 1 - i p 4-A^|g^ny^ f 1 - i p 
4-BtV^5^^^. AS I CI— *BUS 1— » (DRA 
Ml—) CPU 1 fcV^T*— ftoXXbttQ* ^11^ 
1-i p4-B-«!6^^ f 1 - i P 4-C 
50 tV^5>^«, CPU1— (D R AM 1 — 0 CPU2t 
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&#3£*i5 e ft:fc\ gSHrt03>#— ^> h tt-^cOigHS^ 



14 



— ^SrfisjSJW-* ^bizX*)* 5fcttftfcte 
IB««f SrffiFSJ: < ff ft 5 ^ & 
[0053] r^o t }:5ft^^t 0 >^*S:^v^r 
^x^^ST5(cfclt5ttl6»^^ft5 0 r^xy *io 

Cost-tot = k 1 (Spee<W lBl + Speed„. lcl ) 
k 2 (Area H i-iot+Area s »-i„ t ) 
k 3 ( P ower«i-ioi+ P ower S i-i 0 i) 



ftoTfcJru. 

[0 0 5 4] -ttlMWf (#»»*f) - 

BffcLTW^Ca^HHt (Cost-tot) 
a^T, Z<D=>XhM& (Cost-tot) £##>S e tL 
"t\ =>;* hgfffi: (Cost-tot) #*/J\Xttfc5±|BffiJH 
TKftSWIrHIBi LTKtr&it&S. -(D^j* h 
(Cost-tot) tO-«tLT, WitttTB* (1) 



cci-e, ki, k2, k3«i^sti,^ 

S poedH,. tol ttHW^ft:o4aa3S*-C*> 9 . S peed 
m^tXSW^toiOBUt?t>9* Area „,- lot ttH 
W^tf^ffilS^fc^ , Area „. tel ttSW^(OSaT 
*>Q. PowerM,-uif4HW^fl:(Z)m*«^T?fc5 % p ow 

ft££ 5^^:^xAS^»*Lfcv^t%irv^sr fercftK 

Speed*-!* C f mi — f Wi , f tal , R to , P MI ~P HI ) 
= Speed«,-M, (f olt f bttt , , RJ + 

+ Speed„,. m (f ot , f bM , R bUf , p o| ) 

«)J:5KfTftt?*bS. r^T?, (2) IC&V^T. 15 

Srb 1 l^b 1 6 b U h#^-Src l - c 

6 -t lt, f ttmitnmk-tb 9 . Rit^eo 

(«$5tf) (0-1O1) SrStLTV**. 

Speeds,, ( f ot> f „„, , R hllI , p oI ) 
= 1/ (f,,Xf te XR tol XPJ 



(1) 



*r-e, =*xhm$c (Cost-tot) te/J^v^i'J;^ 
t*t* 0 #J*.tf. ti^yk'^MAPl, MAP 
2, MAP3«:fffcofcjrf*. a* hgg& (Cost-tot) 

^H6«c*i-ti(cftofcti-s, £*>fc#K:tt; tot 

So 

[0055] -cir% 0y*tfte3««<cB81-*ff#tt, 

■*yv>yfam&m^x. tie* (2) 



(2) 

fc 1 (cft<5 J; 5 lctSt££*vcv*a, 
[0 0 5 6] * (2) *©«jLtf»«:/n-/^ 

bii (f 1 - i p 4-a) (ommmm^ tib* 

(3) 



(3) 



*>£iicjft#>t,tiz. 0*0, «eaxa»-e*«R0/j% * [0057] mc. * (1) t^swi^v^r^ia 

R, ffiSfeWlffiPcoiSfr^feri^Mia (Cost-tot) 05 — pOHcg*3v*-c\ TI2xC (4) 
%^3SiSerSpeed(7>^SrftK^S 0 * 



Speed 3I . tol (S t CPU-cl"""' S t cPU-oI> f CPU ) 

= Speed Sf . bll (Stcpu-oi, f c pu ) + 
+ Speeds,.,,, (S tcpu-c 8 , f cpu ) 

fti&7uy?$:f un c t i o n (CioT^t fc 

ft5 0 bfc^oT. Tir^^^co^x^^T^llMS^ 

Speed sl . bI1 (S tcpu-01, few) = S t C pu-oi X f cpu (5) 
(OJ:5(c*«>fetbSo C(7>^7 i ^y^/j^$v^|5^^ [0 0 5 9] jfclc, iB*cBBi-5lf*«:, ^yfv^tt 

* (5) ^j»tt»ft«^</ixsv^i:*s *$rfflVNr, tib^: (6) 

Area H i-ioi=Area H i-n-i»« 50 



(4) 

:b&xgza>>t>xhz> 0 
[0 0 5 8] :rt*, irzb. * (4) 
yny^bll (fl-ip4-A) (Dtemmmi*. T 

IB* (5) 
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TIS^ (7) 



+ Area H1 . rJ ., P i4- Area H?-fi-i»t (6) 
l-ip4, f 2-ipl, f 3-ip2) <Dft!U&&> 
[0 0 6 0] 18l6yn 7 ^^y^^t5t, * 

Area si-ioi= (Msizesi-mH hMsize S i-bii) XArea mam (7) 

£ftfc;Lt(C± >K Wlg^ny^OSWOa^fe^^ [0 0 6 2] HWtt»<Ofl»«*(Cifl1-£ff* 

Power Hf-ui= Power m-bH h Power m-mi (8) 

Oj:5lcffftto*t*, (8) + ★IB* (9) 

^nyjjrb I 1 ( f 1 - i p 4 - A) (D?B*ft*W\ T* 

Powerm-bii (f oi, Voi ) 

(9) 

v * S c t -C , h ^A-S* 5 ft v ^#fi**r tc *s v > T 

20 



= a M iX f oi x (v..) 1 xp„ 

^r7— «*-e i pttt^L i b a*&jsas*b* t«o. f „s 

|j:DyzK-^yhc3 (AS I CI) (OfttfsJBSEft. V 
0l |$ 3 y^yFc3 (AS I CI) <DWJ£s P,.« 
^>^yhc3 (AS I C 1) cpflKfcJKft («jfe * 

Powersi-toi— PowBr Sf - c ?u-ui+ Power S i-ii*-iot 

(a>9*»^o * (io) wiistt, 

P owersi-€ro-i 0 i = a c ?u x f c?u X L oad« 0 
tft5 0 a«»CPUa)^7-«ft-eiPtt 
i b^fe»a*^5t>^» LoadcuttCPUo— K 

(0-1) ffcot, rswic^5/f^^$^fc«lE^ 

ny ^CO>^y^X(D^ff (bit) J 5: rt^tfl)4 

P OWerji-MM-ul = a >IAM X f MAM X (V nA i) 

fcft£„ anA>ttDRAMc0^r7— flMRT? I PtetEL i 
bd^ttWStbSfctO, f MattDRAMCOtftf^JlRft 
.(Hz) , V iia B:DRAMOtttE. P«,ttDRAM 

h^/bft^^feft^^W^^fev^rt, *>£§£^ 
«&-Cjimtt###* £ r t ft S. 
[0 0 6 5] tLt, ^±Ofrg£^ftoT_b-t\ 5C 
(1) *»fe*»»«c*)E$*t53^ KBBS (Cost-tot) 
j&i*/J>fc ft 5 j&\ TKffiSiTlc ft o fc i # Ic#Kj^*t(c 

[0 0 6 6] -tttMWr (tbfi««f) - 

»»»*f «C*5V ^-C tt . ffiS&Area {CoV*TB:#tt#*r& 
H3CT**>5(DT% ^SilS Speed tffi%mt) Power 

5o Lfcs65oT, *fi^W (Time ( s e c ) ) £ 
^ISyn^^AaUfT 5 -*, h^/M* (5) 

[00 6 7] ZZX\ »»J!WfK*5V^rtt:. £*ft(C 50 



[0 0 6 3] "sw»»«>ni»m*B:H-f 
tt. TIBS) (10) 
(10) 



(1 1) 

xo^tr (b i t) j -e»bfct>o-e*>5 0 

[0 0 6 4] S (10) COfg2*tt, 

1 XP (W (12) 

IS, C0»feftfc35*«r±e* (D ~ (12) KftA 
= .*hBfl» (Cost-tot) Offi£#tf>£ 
rtm5, K*5l** (Speed 

Hi-iot-fSpeedn-ioi) tt. S'S ~ I v's V-C#b*t 

fc^WTinBK«#Sl^*rt3»-eS. * (9) iCfclt 

tf-ets. ^LT, 5S (1 1) i:*5l«CPUo- kl 
oadcJi* legSC0v^^ ^ U-i/ 3 y?!i^*^^¥^nr- 
K (5) $:ffiV^-5 0 

[0 0 6 8] ^ (12) (C:fcttSDRAM<OflE 

AMCD h iTA«"e«#*5C« ^ fc 5. 
[0 0 6 9] -HW/SW^fi) (#W»#J) - 
#CtC, ^xyyST4, ST 5 t^{C^ftt»tU^ I Prt 
^DHW/SW^>f^J<CoV^TSJ^Ki-So HW/SWJCli# 

[0 0 7 0] 1711, #ftftHW/SW#ffl«r&5J1-* 
fcftwB-efcS. ^ffx^^^ft 



17 

if<oi/^Mcmm^K^^-vi Pteis, awe a, m 
mm?*??} «:**ltv*4 d IPs 

RL i bictt. #«igA, WBB, *ttc, SIIBDJco 
v^Tosw^^Wiifc/c + +sr«|{cj:oriEifi 

otn^tfefei, i oo*itfeac3K, "«fe p 

SiKX^ -r-e, «itf, RJfcus* 10 

[0 0 7 1] MitfloOHlDtHW^bl 
P'ttfEL i bldfflE^tlfdSW^x^lC^^^^fc^ , 

W/ S W#i H~£ - k a 5 T*# , a-KIP (0«ffi*J3f:js 

[0 0 7 2] -ififtHW/SW^#|- 

i&ftfcHW/sw##J{c:ov^R«+a 0 S7(c 
StHW/SWdWJ. HW, SW0>R£*frftofcR 

U RttftHW/SW4MRl, oS!3HW/SWiW 30 
% 3 

[00 7 3] 1. *10>Aflcffl 
» 1 t^A*«-eW:. S3 7 (c^*f~ i p {c^oV^T. #«lli(7) 
ON, OFFSrSWJCioTftiJUPU #Jt$*a 
P'&fgL i b^felH^tOSW^x/W^^WcL 

[0 0 7 4] 2. *2*>A4*ffl 
0 8 (a) , (b) IS, t6ftftHW/SW<7>«D-f9|fei«c: 
*5lt5m»«*PowerO^/f Af-^-h|glT*4>-5o * 

fc* R3g^^*^>ft»P(cj:9 % ^-KIPto«ffiC£ 
i&ft^^fc^lc, g|8 (a) K#i-J:5te. IP©ffl 

P owertffBRR* C0±Pf i[M A Xpower £«X 5 
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*>«*SJ:R«M A Xpower fc ft tRart-jfctf X 

V\ I P^m»«* Power dSfS»S*CO±ISffl 

MAXpower H9lC*i"i5K, K^l/^ 

* * nfflWc «£ 0 ^- K I P O^fgC SrO F F (C LT, 
ttfe^lCSW^r/^b f un c -CSr^aiLTC*> 
&«rtbfE£*3 0 -ixIcjzD, 08 (b) fc5?1M:5 
ffi*«*Pow8r*S±RWlMAXpower SrSSi^rt 

fc 0*19, rcoOT-ctt, ski pofiiiMA, 

c tftbfwsjHiBKraaiiBc # swiao -cuf&ic 2*1 

5*5, «ttA, B, C*Sttffi:5»IBK:H:flHBc^HW 
K J: oT*?&£ix£ 5 JcRtH"6 r. fc KftS, 
[0 0 7 5] 3. §3(DftWJ 
B10 (a) , (b).tt, ttfcfeHW/SW<DSJ&3l;i 

/cae>co7 p D^7^(o^j^cmi§-e^*t"lll'e*>s ( , in 11 

4 Lfc(OT*aHv^U*Ufc*^ if 5T*L.t 5**) CP 
U<ORSu-^^<Oft!l»lCj:0. CPUOn-K (%) 
# *> ^ ffi r D L E J: 15 ± ft ^ fc ft fc UlKt 6 C £ S Wfc 
iDSWrU CPUOu-.K C%) #*>*ffiIDLE« 
Tco t # (c^fgc ^HWC J: ij «t 5 MM-*. 

o^O. mfgCSr^(CHWT**^i-^«!: % 01 0 (a) 
(C^-TJ: 5«Ctoa^miTime ^iRttMAXtineSritti 

(%) Srtt4DLft*Sfe#ta^-e*5V^r. CPUCDn- 
K (%) *T»ffiI DLE*«it5i§**fBLft36S 
6, CPUcOn-K (%) #*>5lIDLEaT^>iS 
iCWftlfBcSrHWtCt OHfi^So -tLT, CPUtDn 
-K (%) J^T»ttIDLE*ttiLSt. % R^U^^r 
^•JWcift.^-Kl PO«|BCS:OFF{CL"C, ftb 
«3{CSW^f/^b f unc-C$:WfflLtSW&» 
J: 5 <c««l«:ff * 5 ^1 fc «c J: 9 . 110 

(b) [Z^irX^iZ. tDMtitW Time a*±P£®MAXti 

[0 0 7 6] -HW/SW&StfcfE- 

^7 1 y7 p ST8^^Ii£^cov^rs^^i-^ 0 ± 

^ SW^ff i £^TftoT, HW^f/Vt SW^t/^§: 
**tWffj«i"«. HW^A^Sr^j«i"S§R«c«l P^ 
-K^x7^7/Hib (B C A, RTL^fci:^- 

PV7h!>x7^7/Hib (CMS,* C + +«rett 



(11) 
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[0 0 7 7] ^7^/ST8m ^T'^ST 

6 , S T 7 -ejft* LfcHW^r/wat^ S W^^SrfJlffl 
LT. HW/SW*W«««IES:fftt5*. *<7)fc#>(CJ4H 
W- SWf|£D I /F^r/uWIt SIT 

[0 0 7 8] *T, 01 ^tZt^y^v-f* 

^-fyW-UfctO-efeSo HWI1 U-v?J**gr>^y K 

[0 0 7 9] *LT. #*MB7ny*a>T KWtft* 

CgtJ:5lC, >^y^y^DBlca»£;frfcHWOl' 

[0 08 0] hn- ^ii. *HW^ny^OP 

y*Srti:fflfLfcHDL7>/i/- hSr^-TSo 

ftj*U ^fc K7^^-l«fy^W- h fc Lt SW 
[0 0 8 1] B15I4, s^^-K^^rr^-f^fflto 

wtJciO. Kth^ttfc^yA 
ioTHWSrtt^S'frSrtASpJIIicft^ % HW/SW 
[0 0 8 2] 

[3§^<o&*] *3£^(c:£9, I Ptf>3Kfglc;i@ LT£ 
[Bi^WftKR] 

[0 1 ] (a) , (b) , (c) 14. I P»«r»»i-6 

fca&oBweKfcfts^y a ^Einss^raBL ->y 



20 



10 



20 



30 



: [0 2] *»Ko*Jfi»1B(i:i3W5HW/swttlBKW 

[13] tttntffJ: i piMff^»ift«ai©ft* 

[0 4] S/^y^T— *y^*-^rKtHc*$H"5«ai^)rt 
[05] ^ytr^^fcttffi«Wo«*fc«:ttWt"*fc» 

0T-*>* O 

[0 6] &m<n^ v visy&fftz o tzM&<r> = x hB5& 

(Cost-tot) COffi^fi?iJ$r^i"0-efc5o 

[0 7] »»4HW/SW^#JS:R9Hi-5fc»<OH-e*> 

So 

[08] (a) , (b) 14. IbBttHW/SWtDWOJft 
[0 9] ?B»«*ft*iftbfcHW/SW0939lfeifty» 
[010] (a) , (b) 14. SftftHW/SW^!) 

[011] »SiS«S:*itL,fcHW/SW(Dai3*x#J 
[012] (a) , (b) I*. »2^3WBR*©*5^ 

[013] SWi:/p/7^Sr = ^>fyULT#b*lfc 

> * y 5/ y £ ^ i- 0 -e *> £ o 

[014] /^y-^^^DBlCS^^^fcHW^Uv 5 ^ 

^ftffj*i-s«Hi«raH"Bi"e*>a. 

[01 5] i*^-K?x77^«ffl(0K^>f^-8B 

10 5/y.= ^iB*ft'*« 

1 1 .^y^vifi 

12 ?7^F^U-> 

13 fit i Efts 

1.4 $2£&A 
15 /<yK 



[06] 



[09] 



[011] 



1 3] 





MAPI 


MAP2 


MAP3 


Cost-tot 


80 


100 


103 



if (PowarwM) >HAXpower) 
{ 

regC=0N; 
} else { 

r©gC=0FF; 

func_c( ) ; 



if (Load cpu>IDLE) 
( 

r©gC=0FF; 
func_C( ); 
} else{ 

regC=0N; 

) 



fl-ip4-B 



fl-ip4-C 



f2-ipl-A 



Adr 



(12) 



4#5B2 0 0 2-1 5 7.2 9 1 



[Hi 1 



l®2] 



10- 



00 




Logic CPU 



Analog 



(b) 



Flash SRAM DRAM 



I/O 



(c) 10 





ST1 



ST2 




r ST: 



ST4 



5T5 



Lib 



ST6 V / \ ST7 
I . ST8 , \ C 

OTRfff I ( 1 SWttif 



eg- 



ST9 



[14] 



, JVLib 
(C/C+V7tV7*7) 



[117] 



IP 

JL 



HI 



mm 

HW 



Hf 



£ w!Bd / 

£ Hi ; 

ty * ^ ? f A 



A 


B 


C 




ON 


ON 


ON 





f 



RegA— 
RegC— 



RftgD — 



r 
1 * 



r 

K 



Adr 



im^Lib 





aw* 

■CPOl 
-CRB 
•CP03 



BUStf> 
•BUS1 



7-*rtfT*f>Lib 



>K0K 



ASICl7> 
-ASIC1 
•ASICS 



-IttRT 

■IEEE1394 

■Bluetooth 




5T3 



OW* : CPU1 



ASICtf**: 



ASIC1 
ASIC2 



BUS1 



•IblMttft 
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[S3] 



[B6] 



El H 



STl 



H 



[tbi] j-HIi} 





-IP#ti£>3HR * 

tbi s— f-^i n-M | ^ n-fri | »f^a] 



' KjggL) 



^ST2 



fl— fl-ipi. f2— f2-lpl. f3— f3-ip2 



-IFttft34>PMBBI 



£#5 



« 2 b i 3 W* 4 



fl-ip4 
-B 







bl5 



_bl6 



S^4 



bl2 



f2-ipl 



.CI 



.C2 



f3-ip2 



bl3 b!4 



315 



b!6 



y 7 ? Wt-T> 



H CPUl | DRAM 




5 i 






1 3 

t \ 




— ^ASICl |/07*fy* # l 




t 


,BUS2 


< 3 




rr C6 



i aits 


NO. 


7 *Hl Tf> 


fl-ip4-A 


bll 


ASIC1 


fl-ip4-B 


bl2 


CPUl 


fl-ip4-C 


bl3 


CPUl 


f2-ipl-A 


bl4 


CPUl 


f3-ip2-A 


bl5 


ASIC2 


f3-ip2^ 


bl6 


ASIC2 


tbl 


bl7 


UART 


tb2 


MB 


DRAM 



uaktI |ASIC2] 



r—r* 7 JIHK *r-7* * — : 

fl-ip4-A-^l-ip4-^;ASia-*USl— (DRAM-)CPDl 
fl-ip4-6^fl-ip4^;C7UW(KISl-HlRAII-»BUSl-*)(yUl 
fl-ip4-C-^f2-ipl-A; CPUW CBUS1— KHWM-*BUSl-») CPUl 
fS-ip2-A-*2-ip 1-A;ASIC2— BUS2—<^ X7* 1 jtf * 1— (BUS1 

— DKAM-HUS1-*)CPU1 
f3-ip2-8-^-ipl-A; ASIC2-BUS2-^ X7* lyT 1— (BUSl-» 

DRA*->BUS1-»)CPU1 
tbl->fl-ip4-A;UART-»BUS2-» (a'x7*J jrf* 1-»BU51-KSAM— 

BUS1-»a* *7" J t 4 / 1— BUS2— ) ASIC2 
tbl-*f5-Ip2-B IUART— »BUS2— • O* X7* ! & 1— BUS1-HJRAK— 

17* 9 j*/* 1-»BUS2— ) ASIC2 
f2-ipl-A-»tbZ :CFU1-*BUS1-^DHAM 



ST5 



(a) 



(b) 



Cot 



Aw 



Cst 



Act 



An 



Csi 



Bar 



Afli 



MAX 



II 0] 



II 5] 



Ant 



I5L 



Bui 



Aw 



(a) 



MAX power 



(b) 



Asf 



j. mx power V'7^iBftf/r lr+ 

reacLjne*8( ) iwritejienSC ) 
read_neml6( ) ; write^aenlB ( ) 



Cot 



MAX Tine 



-MAX 



Asr Cst 



(14) 



4#BB 2 002-15 7.2 91 



[Hi 2] 




mur-v (c/c+vw/r?) 
^ J 



IUffl Bl ?«13¥l0fl2B (2001. 10. 

imm&) mmm 

<nmmic-o\,*x?z&mwic&mi-zx7-y7 ( a ) t. 

(b) t. 

iS^f^y (c) t ^#tr^^*?SlEieSggWtS:ff 

lc#|i9S-C5J:5lc^fiJ^-5^Ty7 p (e) 
[1fc$£3] liMtg2lBtto¥*tlEft&IIIft3gSff>tt 



±12* x S'T' ( c ) tO#. ±12 I P <OHgJiSr«!67'Er 

i'^Mcmmir^^y-f (d) ££6>Ic-£2k 

±tB^xy^ (e) -era. i&mmzivtt&mm?* v 

■Ar^7 f /W#<DHW*-7 J /I'<t S W^x/U t (c:f i) S T -5 r 
££g(C&iiifrt-3;*X:y:/ (a) t, 

(b> t. 

I PfciltRL-C&OfflLT. ±12*111 
W«jS , (»»*«1Bt«#Sl*.*^7 l yr (c) i. 
±12 1 P y * w</Mc»*aMi-5;*y y-f 

(d) i. 

±i2i5g i «ii^^^fc^i67'oy^rt(c. amm? 

o y ^ <»%Wktt fk & T 5 — * ^ <D T — 7- if f- * =t 

* T ) ^/v t (cff ij J: 5 (c^fiJ-f 5Afy7 

(e) & *«tr¥&f^1*Sg3»<ORff 

±12^7^5/7" (e) T-IS. &f£:rn^OHWtf>3&#a» 
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[»#* 6 ] ft **4 ia«£o*3l**fl8(H]ESSSroSf 

iia^x^y (e> <o&. *oar6>*tfc±e«ffi«M« 

y (f) £$kfc*frwfc«r#«fc1-*¥t*^«SlHJB 
[ft** 7 ] It** 6 IS4K<o^3|«^SI[HlEg^SroK 

<C«8B&*+5 SW^x/W£&&>JLT*5< £ fc £#® fc 
■t 6¥»i^*0BSfeBroKtt'#tt. 
[ft** 8 ] ft** 7 |E4gro^a|*«S[ElSS^SWS 

Jbia*^;/:/ (f) -eft. BfrHMic » o-c 

fc SW^-f*A'fc^fl>«»)STS:«ID*Jt.4r fc fr*H*'fc 
-T 5 ¥»fl*«l3BS«©Ktl-2Fi6. 
[ft** 9] ft**6_1SttW^3l#^«!ESS^S(7)S: 

.hfB^-y^ (f ) -ett. *>*«ffi^ny^«rHWlC« 

►j arfct#<DCPuoft^f^*>5Ti8ffi[i ■> 

i?,rt *#§te +3¥»4^*0B3S*»tKtt#ife. 
[ft**iO] ft**5~9<75 5*>v^it* s io{c:fe 

iis^^^y (e) -m. /^yofln^m^tr^fisufc 
[ft**n] HftroHWca^-^yhtr-* 

(a) fc. 

5 tt«S Sr ffilfc i- T - * r- ? ^ -y S: #161- 5 * y ~f 

(b) fc$r£*. 

±15*7^7" (b) -ett. hWfcafflt©-* 

£ «t 5 KJ:lBT-*y ? Sr«IBi- * i fc fc i" 

[ft** 12] it** 1 1 wtfL<o*m#m.m®i&mw: 

l^f^y (b) -eta. : fc«/<*7!Jy^ i *^»'#. 
■*5a&a*«:iwr S i 5 Kttft bt v^5> c fc fc "T 

[1***1 3 J 1S^HWO=^^-^v h£T-=¥ 

(a) fc. 



h&fc LT&OiHL-C. ^(D^ hSMci ►)£> 

(b) fc. 

(c) fc. 
Si-S^^^T' (d) fc, 

(e) fc &*tr^9«*«8«EieSiiaro|Sff 

[ft** 1 4 ] If** 1 3 !E«&co*ail£*ffllH]gg£S 

IffiX??? (a) -ett. ±l3«lft«D=>V^-^> 

iE^fy/(b) T-tt. .blS^*-^ hi*K 1/ 
F*7 f /i'S:*ftSJ: 5 (cJifBT-S-T^^Y Sri**-*-* 

- fc *««fci-ai|ti»{*««SBSt«©Kit*ife. 

[ft** 1 5 ] ft** 1 4 E*eD*aW*3L«lElB8gfi 
ifS^xs'T': (e) X'ti. h&}*t>WJLft.i&t>W<r>7-* 

arscfc'twaifci-s^wfcaiiHiBiBa©**-* 

[ft**16] ft**l 3~1 5ff>5*>Vvf*ta»10 
{c^ro¥»^a^BS«ro«!tl-#i6fc*sv*T. 
1S^7?7" (a) -ctt. ±£MmLir>=> Y<r> 

ifE^^y^ (b) _tfB=>:^-*>' h^lC^^- 

- t *#«fci-5^3Mt4l«lllIBSie(08S:tt*& 

[ft**i 7] ZAhzmmz^-tzmtw i pstk 
tesiaici&iifti-s^x^T" (a) t. 

(b) fc. 

aidaiffit5rt« i p £5§# lt«i o tu lt . ±ia«i6 

SMSjt t P^^86fcatSlx.5^^-y7° (c) fc. 

(d) fc. 

f/wtiD^yiS-^^UcflOitS^Ty^' (e) 
fc. 

±E»ffi^ n y 9 p>'b S ^16^ a y ^ W a* SrS It S 

o y ^ Kf-^Mt5^f ( f ) fcSr&ir* 
aH*mS|[eIBi!SSroS8ff*S. 
[ft** 18] *>2.«l9g^*-r5«»ro I P SrlB 



(b) 

^«8fe£:*ir5 I P £S$R LXffiL *) LT , ±lB$fcfg 
S«ii+co*SltgtS^mx:^^xy^ (c) 

^f/^^v^vMci^ir^^f^y (e)' 

^5^77^ (f) 

(g) fc£$* % 

[0 0 0 1] 
[0 0 0 2] 

v/^f^LS r£>$I,&tt\ DRAM4 Hff) 

[0 0 0 3] 

z/XtJ*L S I {C&^Ttt. ^r^LS I £KfM-* 
BSK. IP, 3Ttaf«*t*RfW*«r5piJffli-«ri:di 

[0 0 0 4] r P^«IB(Z>BO~ttSrH 

[0 0 0 5] 



(16) Jftgg 2 0 0 2-1 5 7^2 9 1 

p«\ w&(»mm\c^xifcmimc&mir%*Tyzf 

(b) t % ±EE1KM^&J:GIMmKt 

PHlotOI PSrS«UTBlf9ttlLr, _kE8MB*l* 
ifi t f«04J«l6fce*»x.S^^3/^ (c) tsrax-cv* 

So 

[0 0 0 6] z<Djjmc£*). «l6^Sv^c*iii-8« 
i p£SiRi-5cia^c#*0vc, i pfcftiTfcflrtfi 

[000 7] JbEWtttrtlc. 

S W^-yvU fc (cfij 9 *S T £ J: 5 (c^SiJ-f * * x y 7" 
(e) &fcS&K*tfrJ:(cJ:5, McmtZttft^mit 

[0008] ±15^x^/^ (c) co^, ±EIP«)»J| 
&W&7vy-?l''<MZ.mVll't<E>xTy-? (d) 
K^*, lE^T^y (e) -Ctt, ±E*W*;hfc## 

[ooo9] *aiw^2o^^sisii«isifisaiS(7> 

ICMtS^fy/ (a) fc, fc*tfc#*»fci-fc* 
0«fgit«it^«^-T8^xy^ (b) t. ±EEttttt 
«^fe±Eilll»«IJfit<o#|ltt(cov^r. SK«tiS: 
I P&3#L/r&9ttiLT, _hl2ail8l*ii+cD 
#«MBfc1l3!M.S*x</:/ (c) fc/lkEIPft*fB 
7vytU'<Ma%mmmirZxTy7' (d) fc, ±E. 

ts^f^y (e) (^^^^r*v^8 0 
[0 0 1 0] Z<D£?IC % I PSrWSSBBLT^feHW 

5r_t*"BrBltftO, I Pfetc^y tr>^-T8»*«cM: 
[0 0 11] ±IB^x:yy (e) T?fi, «*|gyo^^<7> 

[0 0 12] i!B^7!/^ (e) (D«/#J9 3T6>Jh,fc 

^•x/u t ij o a x *) it 8 m ftmmvf 

oxy-y? (f) Z£t>{c^t*~klc£K). m$Tftm<n 
fa±zmzz b&X%Z> 9 
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[00 131 ±157*- HW^fgfelcS 
[0 0 14] ±15^X5/^ (f) -C-H:. ^RflttlCfBoT 

[0 0 15] ±12^.^5/^ (f) *>*«I6^0 5/ 

^ SrHW^/Kdi']"? Itfcfc £<DC PU<7>£*rfs£;4S*> 

[0016] ±is^xyy (e) -era. 

[0 0 17] *^W^3(D^^g*«[HlES^Sro 

(b) tSr-g-^. ±tB^x^y (b) -Ctt. 

[0 0 18] 9*«^<o/^S:Sit?>ci{J:J: 
[0 0 19] ±12*7^7" (b) Wi. 

[00 20] *3§9!WSfl4 W^3|*^e*«[HlESSia<75 
^jr^/Wi: UTlBtSSIgtc*&*fi-t-5^7 i ^^ > (a) 
-^V L-TSlD ttJ LT. C CD V MllCfc 

(b) ±fEft«SrSfci-fc»^l6^«it^^i" 
fiijfc^* h^^-ZttWi-tZ^y- V? (d) t. -hIBM 
\*?<T>^s-£-*.^ KcfiJ>) ^T5^f ^7* (e) fcSr 

[0 02 1] C<o^fclc,}:»K K-O^SrHWiC^ 

[0 0 2 2] ±IS^X^y (a) T?tt, ±!Hffi&tf>="> 



7/ (b) -eiS. iffi^vztf-^VhSM;: I/'F ; ^-7 f /^ 
&£#S.fc5l-Jll2T-*x^+£«&1-£;Ifclc:.): 

ngte-S'ffi&nfi £ 3f i£ Lfc X A cD^jgft^s pif ejc 
[0 0 2 3] ±12*7 2/7' (e) "Ctt. lifBA* 7 

[0024] ±^fy/ (a) -eta, Jbiamsro^v 

tK-^v h co^tc;* *!)-&«> T}3#, ilE^xy^ 
(b) "Ctt. ±|B3V^-^>h#|C/^y &-£*SJ: 
5l£±f2T-*7^-r«r#2gU ±IS^xyy (e) 

^•^/wf co> ^e- y ic#j t> its r. 1 1> -ct 5. 
[0025] *&m<»m5 <D*m#mw:$km®&mw.<n 

SlcfeiSft-f S^x-^y (a) *>5tt«S:«fc-rfcif> 
<n«lll8f «i£ Sr«Sii- i^fyy (b) t . ±SIBtS^ 

SA^iiBRtBE^ffi+^siigicov^r. wastes: 

^tltfit^^S^T-s/T* (c) t . ±IE I P £8618 
T/n y; ?U-</MCftJiJg^-r5*x:yr (d) t. ±IB 

vjK-^v hlcSiJ^STS^x^T' (e) JiSSIIB 

/WS-^i-S^xyT' (f) tJ:^T-v^ 0 
[0 0 2 6] roj:5(c«ti:/ny^ltS'<*7-y/i'£: 

[00 2 7] *38i?!<Of?6 co^Slflc^SmffllHlBSaiSW 

m^m-^^y-y^f (a) t. *>5tt«£«:fci-fc«> 
^tg^itiSrWSi-rs^xyT' (b) t. ±ia?atssi 

i p^s^Ln&otaut:, _hfaai8S*iiS+<o 

#«9EtIflSx.5^fy/ (c) fc, ilBfttsgSI+O 
3j?-^^ KcfiJ 13^X5.^. fy/ (e) t. ±12=^^ 
y-f (f) ±IB»1gP^it<0##ie*SJilB=>^- 
^WmK'rsftb^T-y-? (e) t ±IS#6<])te 
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[oo2 8] hy/\>>&<Ditt>t){cm^z- 1 

[0 0 2 9] 

r r T^^*rffiaSr*# < Loo, #3, #atg 

y^VE&g® (Super-Sub) ±|C. ^-St^ 
»£\ PrtlcKit&iisiHlB (IC) tt^aj 

#^BcDi£tf_h I P (Intellectual Property) t Ltft 

"IP On Super-Sub"^ 

[00 3 0] HI (a) , (b) , (c) \t % IP & 
^IP) ftSr'S^SfcfeOBlft^fcftSi/yriV" 
E»g«co¥ffiH. vy =x^iBjfeS«±ic««^iL5 i. 
PW0>0y«r»"t"¥ffiEL &Wi/y = >Bft*«coWrffiH 
T*fc5o Hi (a) , (b) !OTn5(c, vy^vffi 

■*Mttttfe;h/C*5V % . £«f«Kf3\ MiH Analog— I 
P, Logic - IP, CPU- I P, Flash - I 

P, SRAM- I P, DRAM- I P, I/O- IP* 

i p»^:/^i pfc LT**T*r»i:tto-cv* 

So Hi (c) (C^l-^pfc, v/!i^>EiSfil0 
tt. -vy=>vg«ii£, •>y^ySSioil:M 

it ^ix^^ i em i3t, mi e*ui 1 3 (D±icmm 
»m«*vcrh- htitcm 2 mmm 1 4 1 , sg 2 

114 wiR^y*"*— va vJK«r«^-eKtt e>nfc^> - 
yKl5tS:ittv^ c /^Kl5, *I2«UIl3, 
1 42ttW7VK7V-vi 2BBW:. *itfha^^ 

h (h*hh*> &ftisXBTm<nm£xz.\,^cmm,£*ix 

*I P^iBjftJil 3, 1 4(Ct OSVMCfcSV^W:^ 
7VK^U-V1 2lC«5JftJC«»S*LS«ifittt>>X 

[003 1] -vyavefla&Ki oaoeiiuii 3, 1 

ttZZktfX*ZZ<DX\ KT^J: 5 



Ei0)t^ vtf-^v^Srfi»i-sci^-e§ 
[0 0 3 2] -?-Lr, ^y^>E^SS±(Dfy/IP 

p o s 7^ j* fr**ti- 5 r t as-et s 

[0 0 3 3] LfctfSoT, MR, «0 9*i. 

IBSr^-K^mT (HW) , y7F?xT (SW) 
ttT#IP (fy^IP) lcm&&t£Zb&mgtt£ 

[0034] &T<omimmic&^xte* i p 

POS^fAj fcV^5) (wiSlLfcHW/SWlftllSff 
(Co^T!S^1-£o fc*:U jRfUIPO 

s^xAfcit-e&<. «^v^5^fALs i 
ft if o*s»fe*arH» v* t- * ^RtHc t> aSffi # *rt& 

[0 0 3 5] (^Jfe^ffi) 
- HW/ S WttHKtf^^>*K- 
B2tt. *%^<7D^li£Mfi|{c:^(tSHW/swmsSRff 

[0036] «tg^>r^7y mn 

Lib) h^V^-Srfflu^rWIgSffSr^ftVv 
y-yZfST2X% I PftlffeL i b &fflV^c I P«|BKff 
^4?o r^f^ySTl, ST2tli, ^fr-r 
I P^K***t5*H»«i»f c. 
mific^OIS^^^So WitfJPEGOS^CW:, ft 

[0 0 3 7] ^7^//ST3T\ T— ^r7^ft 

^"T/H i b SrffiV^T'V^^Acor— dfx^^-^Sff^ 
frft^o ^7^0)7- ^x^^-^^-x^L i b(Ctt % 
x >^ ?- a (DKff (C ^^ft HW, 

[0 0 3 8] &<C. ^X^7 P ST4T% («tB^ 

i bzm^xmmvrzftfo\ ^*»*s& 
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htf y T 3 W7-*f ^ f tRtt, XttXTy 

[00 3 9] fcfc. ^fy/ST6, ST7T\ *ix* 
*ll P/N-Kl^xT^f/H i b Srfflv>fcHWKf+i:, 
M&tfl P^7 h^xnf^L i bS:JBV*fcSWKff 

/SW*BWtt£«rtfft5. ^7^ST9t\ 

[0040] -$£fgKH-S:tf I PWBKW— 

[0041] ^t^/st i icjswctt. eit^^JK^ 

mmmYzntzbo ««l \ mci*. f i, f 

2, f 3, f4ft^l*^*IB (function) 
*«H»S*fCV^6. C«XtlBf 1, f 2, f 3, f4t 
tt % «iLtfB««aiK*Jlt-5MPEGKL f JPEG, 

Biue-tooth* if<Dmmx*ibz>o *it. ^Kmi 

bicri, tbl, tb2, tb3, tb4ttif 

i, tb2, tb3, t b 4», m$mmmiEi>*gfr 

3^fy/ST 1 ?IC* #116 f 1, f 2, 

h'Of-fc L"C\ h^O^A^fe tbl Sr&^ajb 

t isxm?L\'£m&mti<07 L x h-<^ t b 2 sr-§-^^ 0 
^ coas^, c c -ere Jbrf fcx if v#«jEj&* f 5 

[0 0 4 2] ^f^/ST 2 (c3olt£> I P«IB« 
WIBfl. f 2, f 3, f 4rtC, rtD«t6$r^mi- 

5fcg><7)i^<oa>«7} 1 pa**Mfi£*L-cv*£ 0 ^ 

16 f llCfcfLTf 1-ipl-f 1-ip 4#*>9. « 
16 f 2K*fLTf 2-ipl-f 2-ip3^*>9, 
16 f 3{C#LTf 3- i p 1, f 3 - i p 2jW*>3, * 
r-C, jsisitttjLSSroltT* x¥>f V+*>fl816f 

1, f 2, f 3I^LtfflVN^[P^t5o M 
li. ttffi f 1 {CttLTtt f 1 - i p 4 Sr, tttfg f 2 iC*t 

LTISf 2 - i p IS:, «16f 3<C*fLTttf 3-ip 

[0 0 4 3] ftC, 7f^/ST 1 Xft*)±tf b^CT* 
if>< >> + C7)#8Sf6 f 1 , f 2, f 3 tC. f 1 - 

ip4, f 2-ipl, f 3- i p 2£=STte#5o ^> 
£t>, I P«WB<o»RfcfTft5 0 ro««"eW:. 
Sfifc* I P^iTixt^x^S T 1 [O&Vzmt f 

1, f 2, f 3£^L-o^to-c. ^T^ST i-ett 



[0 0 4 4] «tt**EVMC#ai-*«*0> 
I PSrL i bttl*MftL/C*JVvt\ ««rt(Ciia*I P 
£3#-f SClfcKJi'K I PSrft*.Tt«ll6a>l«— tt* 

[0 04 5]^ I P«16££fe<C#ffllC®*0«16 
I P«18<a»JIJgM&tT&5o «itf, f 1 - 
i p 4<CoV*-CR|JiJ8BB«rt'aJ:. fl -ip4-A 

(«ittfas3*>f vacso «rfrtto-c*»6> f 1 - i p 4 

- B («>Jitf*-Wt) . Srfrftv v ^<£>m f 1 - i p 4 - 

TV^tfSo o*U, IPtfeSf l-ip4S:M 
-fxiyp f 1 - i p 4 -A, f l-ip4-B, f 1- 
ip4-ci:llt5^i)5, f 2-ip 

1, f 3- i p 2teov*Tfc*JiBBB£fr;ko-C\ f 2 

- i p lfc-ovvcttf 2-ipl -Atv^5flM6^or/ 

f 3- i p 2lCoV^ttf 3- i p 2 -A, f 3 

- i p 2-BfcV^5«IB^ny^*«**t^tt»b*tfcfc 

if^ v + o*«IBf 1, f 2, f 3KS&1-£p d*>(f 
SSM^^fc l PiDt#«:HW/SWdllt«©#*» 
^CD10(7>^®-efe^ 0 

[0 0 4 6] -r-^x^f-^Ktf- 

r-^f ^ft^f/H i b ICte, CPU, A 
SIC (n^^BW , BUS, ^X/yr^f 
/U, I/F^ftW3>^Vh (c) CoV>t 

CPU(dOV>-CttftfNffl«*, *t7^t!/.h 

sM**>!K DRAMfcoV^TtttfcftsBttft, 

AS I C(C0V^tt»f^H««, tfy HB#*> 

h ( bps ) , T-^Fl'-v'aVjjStt^ s**zf 
U y^f/Wcov^l^/y I 
/F^x/Wt UrUARTSr^tRLytt #(citAa>3te 
^u-h (bps) , AfflA^H, Sb^ifi^, tr 

ftot^fc, CTxligl4(c^-rj:5ic. CPUl (c 
1) , D R AM 1 (c2) , ASIC1 (c3) , AS 
IC2 (c6) SWART (c5) ^BUSl, BU. 
S2S.^X/!jy> ? l (c4) S:^Lr»ttLfc*ifi 

[0047] irt, ^or-^-f^ft^ffj:, m 

ftW/^ (BUS1, BUS2) SHI*.. BUS1-B 
US2BS:««t5^/yyv ? l (c4) $r=>>^- 
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it Lfc7-^rf t ^«It 5 : ^T*§ -5, ffi&co 

y^^/KDWfc Ltlt 1 6 yfv h«<DBU 
S («5ctf/^U <Ot-9$:8 \f v hi*oJ5iJ£>BUS 
(WtttBUS2) C3S60atf^y7r**>* o 
T— ^X^-HCjoV^T, I/F^f^AS I Cfctt 
S'JIc^ttfcCfcKJ:^ Am#©«#«:*»>*5 I/F 

[0 0 4 8] 

ftK, B5IJ, ^f»7/ST4, ST 5{C*5W5T^f 
V ^ ttf g«PW(7>«BS fc *R Mi" * fc & 7n-g 

[004 9] PHU^i"* ^Ty^ST4l:^V^ 

h'Of tblll HWtltl/F^T/^SUA 

HWir LTDRAMl (C#rJ t> ST^ 0 ifc* PgJIS 
Bl£;ftTV>5 f 1 - i p 4 **>*l16:/n jf ^ -f 1 - i p 
4-A (bl 1) ttHWi LTAS I C 1 iC, ^Sfg^n 
S/^f 1-i p 4-B (bl2), f i - 

ip4-C.(bl3) ttSWtLTCPUll^ f 2- 
i p 1 +0>«tB7 r n^^ f 2 - i p 1 - A (b 1 4) tt 
SWtbtCPUlC, f 2- i p2+«fE/n 7 ^ 
f 3 - i p 2 -A (b 1 5) , qmrfv'yir f 2 - i p 
2-A (b 1 6) lit^tHWt LTAS I C 2 

[0050] ^^-e, rto^yfy^tsttt. x;* h 

Cost-tot = k 1 (SpeeoVu J i+ Speed S |. 

k 2 (Area H t-ioi+Area » 
k 3 (Power H i-ioi+ Powers,. 

r^-e, ki, k2, k3iil^ar*fc^ 

Speed w .uittHW^{t:©«kaiatfT**>l9. Speed 
^tliSW^MliatibO, Area H ,-ioittH 
W£ttt&ffif*e*>9. Area n -uitt: SW4*^I9t 
fetK PowBrH,- to ittHW^#:a>?B*«*-CfcO, Pow 
er„. lDl ttSW±#:OJIi*«*"e*>S. o£ 0 / C^J 



[00 5 1] C<7)J: 5 loOIPSrHWiS 

Wtlct?ltr^y 5«c'ftofc^>W:, I 

P«1W»te*5V*T. ±3&(OJl 51-1 P Sr«lfiy » y * 

>^K*liT. H5^feTlci5M-J:5lc. «4WBif r 1F 
-f ^ * ^ = v > h t y tr > ^»JS*tf«1B# 
# (al-an) 1 1 t>fcffr*£;h,&, *fc, «itf« 
Ife^oy^ f 1 - i p 4-A-*«IB^ny^ f 1 - i p 
4 -B <tv^^te % ASICl-»BUSl-» (DRA 
MH) CP U 1 t 5 <D'*Z> bfefy s Statin 

y^f 1-ip 4-B^mm7vy? f 1 - i p 4-C 
fcV* 5 CPU1-* (DRAMU CPU2i 

[0 0 5 2] ^^T\ rojz5K*1Brny^|H/^^ 
[0 0 5 3] ^<Dj:5ft-^^tr>'^tt*SrffiV^T 

4ott>J:v\ 

[0 0 5 4] -ttlBJWr »ttJWr) - 

^fttUt^T^ftOa^UBft (Cost-tot) £5£ 
lit, rton-x hiflS (Cost-tot) Sr*a65 0 *U 
T, Hl» "(Cost-tot) *«*/hXtt*>S±HflIK 
TKa5^*B*t LTKiH-SritabS. ^ cD^^ KISS: 
(Cost-tot) «>-<WfcLT» WittfTE* (1) 

■tot) 
lol) 

ioi) ( 1 ) 

5 0 ^:t\ =i^hBB* (Cost-tot) tt/h£v^5<b # J:v> 
k-tZ. ftS^ytfy/MAPl, MAP 

2, MAP3S:fiJSofcjgf v 3^ K Bi^C (Cost-tot) 
^H-eJC^i-ffliCftofefc-f 5o wOt#«Cfi, tot 

tl^Jv^^tv^AP 1 &&mxh% kWfrt 

So 

[005 5] rc-c. -Wittf^a*^ Hi- 
T-/tr>^tt**Mv^r, Tia^: (2) 



(21) 
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Speed H i-iot ( f m" f b»i> f koi » Rk» i Pwi^Pkii) 

= Sp8edHf-bll ( f ol. f bia » Rbat , Rol) + 

4- Speed H f.bu ( f oi> f bu* > Rnu » Pci) 



(2) 



ateSicfffefciia. rrt. * (2) ic*>v*t\ i5 

Srb 1 l~b 1 6 t U =>v#— 4^ c 1 — c 

(SBfcg) (o~ito<i) rtoffi5feJiRa 

Speedm-kn ( f B t> f b« » Rb» » P.oi) 
= 1/ (f„Xf ta XR to XP ol ) 

R, flEjfeJHttP^a?**^ 3 ^ HSflft (Cost-tot) co5 
*>«y9iSK S peed<DJ5fc#§:tf JW 5 . 

Speedai-ioi (S tcw-ci^S t «o-oi> f cw ) 

= Speedst-m (S t cw-oi» f cm ) "I" 
1- S peedsi-bi« (S t cpu-os, f cro ) 

*o Wffi^y^t f un c t i o n(C£oT*i-£. 

Speedst-m (S t»u-ci, f ctu ) - St cw-ot/ f 



1 1 left 5 X 5 ivcv*s. 

[00 5 61 t5fc,4(2) ¥<nmK\m&ZfX2y9 
bll ( f 1 - i p 4 - A) 0>*&3a£tf 14* TSSS 
(3) 



(3) 

[0 0 5 7] * (1) *0>SW«COl*T0>*i«ii 

S peedn-uitt , tryVyftn-fKyirTA'txT 
-7Mcm<t^x, TIB*; (4) 



(4) 

[0 0 5 81 ^r-e, t^t, *'(4> +0#J;itf«6a& 
^n 7 ^bl 1 ( f 1 - i p 4 - A) (D«3aiS*tt. T 

est (5) 



(5) 



[0 0 5 9] ftK. BaicBBi-Stmttt. ^y^/fi 
*«rJBWC\ TIS^C (6) 



#*#v>co-e, * (5) (DgLm*ttz>*z<'bZ^t& 

Area H t-iot— Area hi-ci-ih 

+ Area H i-ft-i»i+ Area H i-u-i»i 

I p«IBOf9JB»§Bartf&51t»c(effl**b5* I P ( f 
1 - i p 4, f 2-ipl, f 3-ip2) 0>flf4K^A> 

[00 6 01 «teyo 7 ?«:3y/^/H-8fc. 

Area n -ui= (Msiz8to- U i + + Msize s »-bi.) XArea MAM (7) 

[00 6 1] IPrtJ»«Mynsf^|c4MM JM*roWfc£8SJLi-**>^*>3 r 

J^t(Ci^ ^fgyn^^OSW^^d^^^ [0 0 6 2] &(C. HW«#<0ffi*«*«Cl81-*ff-* 

Power w-i 0 i= Power »- M + — + Power Hf . kl , (8) 



(6) 

D^^r. TIBS (7) 



ypy^bl 1 (f 1 - i p 4 -A) T 
Powerm-bn ( f on V 0 , ) 
= <xmiX f ol x (Vol) 1 xp c> 

ARft-ei ptttgL i b^e>am^*tst>^. fo. 

»3^-^h3 (AS I CI) ©•f^«aft»» V 
(l |j3y^yk3 (AS I CI) £D®E. P 0 ,tt 

hc3 (as I c 1 ) £>SE5feJWi (ff$fc 



IB* (9) 



(9) 

[0 0 6 3] _sw»»a>«l»m*KBBi-»»» 

It, TIES (1 0) 



(22) 



ftffl2 0 0 2-1 5 7,2 9 1 



Power Sf -toi= Pow8r ai -c,u- 1 oi+ Powersmm-tot 
(C£0#a6k*t£ o * (10) *>#l*tt\ 
P ower S f-cpu-toi— a cpu x f cru x L oad CPU 
fcft£> 0 CCt, a e »liCPU^7-«»tIPtt 
IBL i b^b»a*ix5<>^. LoadcmliC PUo- K 

(o-i) tiot, rsw«c-ry f^^SttfeMliy 
n^^(D>^y*>rx^#-ff (bit) j* r-t^r^ 

P OWeTst-llDI-lol^ Ot HAM ^ f MAiX ( Viiam) 

t45 0 anM ttDRAM0V*!7-flMBrei PftlfeL i 
bfrfettttl&*b«f>0>. fwwttDRAMtOtt^ift* 
(Hz) , V^ISD RAMOSE. P MMr ttDRAM 

««"eJW»«*tf ** 5 r fc |c ft 5 0 
[0 0 6 5] *LT. Sk±:<OWg&ftf2oX±X\ z£ 
(1) ^fe*»tt(Cft3eS*tS=»^ hBBft (Cost-tot) 

^*/Wcft«^ TMKT«cftofct§ic»tt«WrK 

[0 0 6 6] -ttlMW (ftft*«f) - 
»fi*«K:*SV*TW:, SttArea (C-p V^T t 
H£-l?S>5<DT?, «|3aaaE Speed i}H*«*PowereO* 

5o L&tfoT, UtT^Pfl (Time ( s- e c ) ) <*. « 

[0 0 6 7] ^C-C, »tt«WU:*5V%rtt:. 
It. i^>»b*tfc»*S:±ia* (1) - (12) (CftA 
i-Swiic^t). n^hilSc (Cost-tot) tfXE£##>£ 
Zk&XZZo **>R, (1) lC*5tt$ (Speed 
Ht-ioi+Speeda-ioi) i/^^l/-v'3ye#?)tl 
^WTinelcS#ftx5w b&XZ. ^ (9) K*5l* 

^Lt, * (1 1) C^ltSCPUD-KL 

[0 0 6 8] * (1 2) (J~*5#3 DRAMAS 

[0 0 6 9] -HW/SWdi - 

^7/514, ST 5 fc#«Cffftfciv5 I Pft 

OHW/sw^f|J(cov^r!S^i-^ 0 HW/swi:ttf 

[0 0 7 0] B7tt, #fiftHW/SW##JSrK9H-£ 



(1 0) 



(11) 

(b i t) j xf&LTci><nxhz 0 

[0 0 6 4] * (10) *>#2*H\ 



1 XP MU (1 2) 

N • OFF &&&+Zit»<D&l£isi?x9 fcfl£ 

*5ttS r«HB^n y >j *j|t!*LTV*5. IPl 
I6L i b{Cl3, 45-8II&A, £&f£B, fc£fgC, £&1ED (CO 
V^TtO S W^yVwaStfUitf C/C + +fS(C £ oTIBifc 

oTftfr^fcttS, lo*>«tB8r«JK, «FjE, Mlfci- 

^#rt<o«WBDS:OFFte-r*rfc-e, M:itt«iBD^ 

w^ny^(Dtt»Sr#jti-«ft^«»fc?Tfto-C, tit 

19. «Ikft«*oiH»*»lMurM*«*(Dffi««:Ha 
it*****. *«IBA-DIBO«NK*ra£3Ei-* 

[0 0 7 1] £fefc„ «itf 10(D«|gDS:HWA*fe I 
PttlEL i b(CfflSt^^fcSW^x/HC«JOm^O, 
f*l/TV^L i brtOSW^x/WSrflFH-fS^i t"C 

[0 0 7 2] -»»ftHW/SW*MPJ- 

ftic, ft»ftHw/sw^icov*Tttw+*. H7K 

^i-HW/SW^S"J«, HW, SWOK^^frft ofc« 
L, g&^ftHW/SW4>iiJ, o*«9HW/SWflf^C0«) 

t»»x(c3ov>rw:. «b mm?*??) ^tb^uft^ 

*54flttftHW/SW4MMot«fc LT. JEJIT, ^1- 

[0 0 7 3] 1 . ^1 

*ioA<*:«-eii. a7i:/Tti P{^:4oV^-c, 
ON, OFFSrSWJCioTftlUKlL, ^o. ^Jh^it^ 
PttlgL i b&tbm&<OSW*TA>£WXfitcL 

Ittt Srft^ ^ iift j6> 6 HW/ S WtDijO 5 Jfe i Srfl ft 5 C 

[0 0 7 4] 2. m2<DMr&m 

18 (a) , (b) tt, BKftHW/SW(0«)9*Xl: 



(23) 
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a^7AOWS:Cin&-e*i"B"t**>So SI 9 J: 5 
.fc. KJgu$?*#01IM«cJ:*K K I P*>*18C«: 
■&te**fc»*li:. B8 (a) fc»+J:5K:. IP <om 

»«#PowBr#tH*^0±K«MAXpower £j&*L* 

£0{B^±RRfflMAXpower fc # Sr*ia-t**btf J: 

i/\> -tUT, I P(OjH»«*Pow8r3&^»«*^±»ffl[ 
MAXpower Jix5t, H 9 fc»+ J: 5 K. BlE^ 
^ * rottflPK iD'>-KIP CSrOFFiat, 
ftfr IC SW^f^t f u n c-CJ:WffiU:^ 

r*tfc*tK i8 (b) [c^-fX b 
(C. ?H»«*Power^JiRfltMAXpow8r 
ft < ft 9 . Bfa«>*J«b*fl=(DT"e«>fHfc*:*«i"5 - 

t&x-zzo rrtiittt. a«Ei.po«*A. 
c « Mfrr « JHiHiciawiBc a> s w«c i o t*smj: * ti 

Zt>K mtfeA, B, Cd««ift1-*JHBHCW:«WBC*HW 

[0 0 7 5] 3. m3<r>Mt&m 

110 (a) , (b) tt, tftftHW/SWfl)9J9Jfti 
£ 0 Sfc. HI Itt. ■r^HW/SW^ftJ9»X.*JlBl^ 

PU^n-K (%).**>5ttIDLEJ:9t*l^t§' 
fcl*HttfiC&SW<c± 9*f?U CPUW-K (%) 
#*>*tti DLEKT^t#JcSIIBCS:HW(cJ: 

St. 010 (a) [CTFirX 5 (CflGSL^fHITiiQe d s ±PS 
«MAXtifflB«:«;i*W#*£1-3. 
>KCPU»n-K (%) Sr**Lfttf b«taA/-Ci3 
l*T* CPUtDo— K (%) **TI8fitI DLESr*8x5 
itSrttULfttffe. CPUOn-K (%) I 
DLEBT«)fc*tctt«1BCS:HW«cJ:ttim+a. * 
L"C» CPUOn-K (%) tfTRfiiDLES:M5 
b* KSu^#o*|WciO^— KI Pff>«1ECSrQ 
FF(:Lt, ftfrO KSW^f^fe f un c -C£P? 
OSUU-CSWSribff**©. 5 ft*'Jffll*:*Tft 5 - 

■fcKiO. H 10. (b) lC*i-*5fc. *&«B*|HTime 
^±P5fiSMAXtimeSrffix.S w t tfft < ft 0 • EffS^ffl 

[0 0 7 6] -HW/SWl&lfi&fE- 
W(Dffimzm\*\ ^ry/ST6, ST7t, HWSff 



-K|>x7^f/Hib (BCA, RTLXIty-hU 

py7h!>x7^f^Lib (CmS, C + +*irl§XW: 
T-fc^^-eK*) 

[007 7] RIC, ^7y/ST8m ^fy^ST 
6, S T 7 -Ctf^jc Ufc HW^e f/vai) 5 SW^: x A- 

W- SWfflO I /F^f^M 1 45o ZZX % SkT 

[00 7 8] *i\ Hi 3K^£ 5 ft^y 

[0 0 7 9] *UT, {MMfe/n^ar K^XtrlfeflE 

it^x. y^u^^^DB^asi-So hi 4 

^^t7 KU^t(0»J5£:*S:t 9*:LT, TK^r 

[0 08 0] /^=iyho-7li, #HWyny^P 
(flE5fe«) -KUfctfot. fr^fcOT-lfhV'-^a 

1-ftfr*>. /^3yhP-7tt, #A-K?x7(OUi? 

[008 1] jl 5tt, S*/>-F?x77^-lr^ffl<0 

(DHWIC J: oT S WSr»fE£*fc 9 . -X*y*a>SWK 
J: oTHWSrtbflsSi!:* ^ t tf^JtElCft 0 . HW/SW 

[0 0 8 2] 

ff^prigjcftoftio 
[HB^fK*ftlK^] 

[HI] (a) , (b) , (c) tt, I PS¥S:««i-S 
= vE»a&K±«c:««fc**t* I pe^WfcSi-VBiBU 

[B2] *»W(0*l^«(cfeltSHW/SWlftHKW 
<O«0S Wft ^WSrS^f ^ o - B Xh Z> o 

[13] «lffiffiftt I PflMBKWfc«>»«Bft««^rt* 
*ttl8't , Sfc*^H^7o-Bt?*>5o 

[15] ^^t->^tttf6*W(OflEBSi:S:RK-r*fe«> 



(24) 



&ffl 20 0 2-1 5 7^91 



(Cost-tot) coMo#J£*H~H*efc5 0 

[17] »6«jfeHW/SW»fy«:RW+«fc«>(OH-e*) 

IB 8] (a) , (b) "tt, »ttfcHW/SW<0«}?>« 

[B9] *HSt«**#*UfcHW/SW«>«}0*A«» 

[BIO] (a) , (b) ftftfcHW/SW<&$Jt) 

[Hi 1] LfcHW/SW^fflOtllit* 



[Hi 3] SW(C/n/7^&3^>f/ULtftbM ■ 
[Hi 4] ^*!JTyyDBlC2»JftfcHW(DI/^ 

y*ff*i-8«ai«:»i-H-cab«.. 
[Hi 5] **/N-K5ra:rr^-fe^^K9-f/<-Bfl 

[»*«>ttWl 

io s^y^e*** 

l l v/!J3>ss 

1 2 /7>K/^-y 

13 ®1 SH^ii 

14 %2mmm 

1 5 K 



(51) Int. CI. ' «fflfB# F I Ha-r (#%) 

G0 6F 17/50 6 6 4 G0 6F 17/50 6 6 4A 

6 6 6 6 6 6 T 

6 6 6 X 

6 6 8 6 6 8 A 

HO 1 L 21/82 H 0 1 L 21/82 B 

27/04 • C 

21/822 27/04 U 



F* — A(##) 5B046 AA08 BA02 KA06 

5F038 CA03 DF04 DF05 DF12 DF14 

EZ08 EZ09 EZ10 EZ20 
5F064 BB02 BB09 BB12 BB13 BB14 

BB21 EE09 EE22 EE27 EE41 

EE47 HH06 HH08 HH09 HH10 

HH12 



